Neurotoxic effect of domoic acid: mediation by kainate receptor electrophysiological studies in the rat.
Domoic acid, an excitatory amino acid structurally related to kainic acid, has recently been identified as being responsible for the severe intoxication presented, in 1987, by more than 150 people having eaten mussels grown in Prince Edward Island. The present in vivo electrophysiological studies, using unitary extracellular recordings obtained from pyramidal neurons of the CA1 and of the CA3 regions of the rat dorsal hippocampus, were undertaken to study the effect of kainic acid and domoic acid applied by microiontophoresis and compare their potencies to that of agonists of the 2 other subtypes of glutamatergic receptors or neuropeptides. The activation induced by domoic acid and kainate was more than 20-fold more potent in the CA3 than in the CA1 region, whereas no such regional difference could be detected with all the other substances tested. In the CA1 as well as in the CA3 region, domoic acid was about 3 times more potent than kainate. A selective lesion of the mossy fibre system originating from the dentate gyrus and projecting to the CA3 region of the dorsal hippocampus, drastically reduced the excitatory effect of kainic acid and domoic acid in this later area, without affecting the response to the other substances tested. Several class of pharmacological agents were studied in an attempt to find an antagonist of kainate and domoic acid. Only benzodiazepines could selectively suppress the neuronal activation induced by kainate, however, with a lower efficacy in the CA3 than in the CA1 region. These results demonstrate that domoic acid is a potent agonist of kainate receptors and that, in the CA3 region, it might produce its neurotoxic effects through activation of kainate receptors located on mossy fibre terminals. Finally, in the event of a new wave of intoxication, our results suggest that a rapid treatment with high doses of benzodiazepines could possibly prevent the important and irreversible hippocampal damage.